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@  Vector  processor. 
(57)  in  a  vector  processor  which  is  for  use  in  combination 
with  a  main  memory  (11)  and  includes  an  input  selecting 
arrangement  (36),  vector  registers  (21-28),  a  vector  operation 
arrangement  (31-34),  and  a  store  register  (38),  an  output 
selecting  circuit  is  not  used  on  selecting  operand  vectors 
from  vectors  held  in  the  vector  registers.  Instead,  the  vector 
registers  are  fixedly  coupled  to  the  vector  operation  arrange- 
ment  to  raise  speed  of  the  operation  and  to  simplify  vector 
instructions.  Preferably,  vector  memories  are  provided  to 
retain  vectors  which  need  not  be  held  in  the  vector  registers 
and  must  have  been  stored  in  the  main  memory.  In  this 
event,  a  vector  bypassing  arrangement  is  used  to  bypass  a 

^   result  vector  from  the  vector  operation  arrangement  to  one 
^   of  the  vector  memories  for  storage  therein  as  a  bypassed 

vector.  The  input  selecting  arrangement  is  used  on  moving 
^   the  bypassed  vector  to  one  of  the  vector  registers  (Fig.  3). 
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  In  a  vector  processor  which  is  for  use  in  combination 
with  a  main  memory  (11)  and  includes  an  input  selecting 
arrangement  (36),  vector  registers  (21-28),  a  vector  operation 
arrangement  (31-34),  and  a  store  register  (38),  an  output 
selecting  circuit  is  not  used  on  selecting  operand  vectors 
from  vectors  held  in  the  vector  registers.  Instead,  the  vector 
registers  are  fixedly  coupled  to  the  vector  operation  arrange- 
ment  to  raise  speed  of  the  operation  and  to  simplify  vector 
instructions.  Preferably,  vector  memories  are  provided  to 
retain  vectors  which  need  not  be  held  in  the  vector  registers 
and  must  have  been  stored  in  the  main  memory.  In  this 
event,  a  vector  bypassing  arrangement  is  used  to  bypass  a 
result  vector  from  the  vector  operation  arrangement  to  one 
of  the  vector  memories  for  storage  therein  as  a  bypassed 
vector.  The  input  selecting  arrangement  is  used  on  moving 
the  bypassed  vector  to  one  of  the  vector  registers  (Fig.  3). 





This  i n v e n t i o n   r e l a t e s   to  a  vec to r   p r o c e s s i n g   d e v i c e  

or  v e c t o r   p roce s so r   for  use  as  a  par t   of  an  e l e c t r o n i c   d i g i t a l  

c o m p u t e r .  

A  vec tor   p r o c e s s i n g   device   is  for  use  in  a  h i g h - s p e e d  

d i g i t a l   computer  in  combina t ion   with  a  main  memory  in  p r o c e s s i n g  

v e c t o r s   or  vec tor   data.   Each  v e c t o r   is  an  ordered  set  or  a r r a y  

of  e lementa ry   d a t a .  

A  vec tor   p r o c e s s o r   of  the  type  de sc r ibed   is  d i s c l o s e d  

in  United  S ta tes   Pa ten t   No.  4 ,128 ,880   i ssued  to  Seymour  R.  Cray,  

J r . ,   and  ass igned  to  Cray  Research ,   Inc . ,   Wisconsin,  U.  U.  A. 

The  vec to r   p rocesso r   of  Cray,  J r . ,   is  e f f e c t i v e   in  a c h i e v i n g  

an  ext remely   high  speed  of  o p e r a t i o n .  

As  will   l a t e r   be  d e s c r i b e d   with  r e f e r e n c e   to  one  o f  

ten  f i g u r e s   of  the  accompanying  drawing,  the  vec to r   p r o c e s s o r  

comprises   a  p l u r a l i t y   of  vec to r   r e g i s t e r s   accord ing   to  Cray ,  

Jr.  Each  vec tor   r e g i s t e r   is  for  h o l d i n g  a   v e c t o r .  A   v e c t o r  

o p e r a t i o n   arrangement  may  comprise  a  p l u r a l i t y   of  vec to r   c a l c u l a t o r s  

or  vec to r   ope ra t ion   u n i t s ,   such  as  an  a r i t h m e t i c   uni t   and  a  l o g i c a l  

o p e r a t i o n   f u n c t i o n a l   un i t .   Each  vec to r   ope ra t ion   un i t   has  a t  

l e a s t   two  input  t e r m i n a l s   and  an  output  t e rmina l   and  is  for  c a r r y i n g  

out  a  vec to r   opera t ion   on  operand  vec to r s   r ece ived   at  the  i n p u t  

t e r m i n a l s   to  produce  a  r e s u l t   vec to r   at  the  output  t e r m i n a l .  

The  main  memory  is  for  memoriz ing a   vec tor   as  a  memorized  v e c t o r .  



An  input   s e l e c t i n g   ar rangement   is  for  s e l e c t i n g   one  of  the  v e c t o r  

r e g i s t e r s   as  a   d e s t i n a t i o n   r e g i s t e r   and  one  of  the  memorized 

and  the  r e s u l t   vec tors   as  a  load  vec tor   to  load  the  d e s t i n a t i o n  

r e g i s t e r   with  the  load  v e c t o r .   I t   is  to  be  noted  tha t   the  r e s u l t  

vec to r   is  here in   r e f e r r e d   to  a l so   as  a  load  vec to r   when  the  r e s u l t  

vec to r   should  be  s to red   in  the  d e s t i n a t i o n   r e g i s t e r .   An  o u t p u t  

s e l e c t i n g   arrangement   is  for   s e l e c t i n g   one  of  the  vec to r s   h e l d  

in  the  vec to r   r e g i s t e r s   as  a  s t o r e   vector   for  s to rage   in  t h e  

main  memory.  The  input   and  the  output  s e l e c t i n g   a r r a n g e m e n t s  

are  put  into  ope ra t ion   by  v e c t o r   i n s t r u c t i o n s   of  the  type  known 

in  the  a r t .  

According  to  Cray,  J r . ,   the  output  s e l e c t i n g   a r r a n g e m e n t  

must  comprise  an  output  s e l e c t i n g   c i r c u i t .   Responsive  to  a  v e c t o r  

i n s t r u c t i o n   i n d i c a t i v e   of  a  v e c t o r   opera t ion   as  an  o p e r a t i o n  

i n s t r u c t i o n ,   the  output  s e l e c t i n g   c i r c u i t   s e l e c t s   one  of  t h e  

vec to r   r e g i s t e r s   as  a  d e s t i n a t i o n   r e g i s t e r   and  twc  of  the  v e c t o r  

r e g i s t e r s   as  source  r e g i s t e r s   and  couples  the  source  r e g i s t e r s  

to  the  input  t e rmina l s   of  one  of  the  vector   o p e r a t i o n   u n i t s   t h a t  

is  capable   of  ca r ry ing   out  the  vec to r   opera t ion   i n d i c a t e d   by  

the  vec to r   i n s t r u c t i o n   under  c o n s i d e r a t i o n .  

An  access  time  is  i n d i s p e n s a b l e   for  the  output  s e l e c t i n g  

c i r c u i t   to  access  the  source  r e g i s t e r s .   The  vec tc r   i n s t r u c t i o n  

must  include  areas  for  s p e c i f y i n g   the  source  r e g i s t e r s .   Due 

to  the  a reas ,   the  vec tor   p r o c e s s o r   is  compl ica ted   in  h a r d w a r e .  

The  number  of  vec to r   r e g i s t e r s   is,  for  example,  o n l y  

e ight   and  may  not  be  s u f f i c i e n t   to  hold  the  vec to r s   which  a r e  

given  by  the  r e s u l t   v e c t o r s   and  should  be  used  as  the  o p e r a n d  

v e c t o r s .   Those  of  the  r e s u l t   v e c t o r s   which  are  not  very  soon 



used  as  the  operand  vec to r s ,   must  t h e r e f o r e   be  s to red   in  t h e  

main  memory.  When  the  vec tor   s to red   in  the  main  memory  as  a 

memorized  vec to r   must  be  used  as  an  operand  v e c t o r ,   load  o p e r a t i o n  

must  be  executed  to  load  a  p e r t i n e n t   one  of  the  vec to r   r e g i s t e r s  

with  the  memorized  vec to r .   It   is  known  in  the  a r t   tha t   i t   t a k e s  

a  long  time  to  carry   out  the  load  o p e r a t i o n .  

SUMMARY  OF  THE  INVENTION: 

It  is  t h e r e f o r e   a  genera l   ob jec t   of  the  p resen t   i n v e n t i o n  

to  provide   a  vec to r   p r o c e s s i n g   device  which  need  not  compr i se  

an  output   s e l e c t i n g   c i r c u i t   for  use,  for  vec to r   o p e r a t i o n s ,   i n  

s e l e c t i n g   v e c t o r s   s to red   in  vec to r   r e g i s t e r s .  

It  is  ano ther   genera l   ob jec t   of  t h i s   i nven t ion   to  p r o v i d e  

a  vec to r   p r o c e s s i n g   device  of  the  type  d e s c r i b e d ,   which  is  exempted 

from  an  access   time  used  by  the  output   s e l e c t i n g   c i r c u i t .  

It   is  s t i l l   another   genera l   object   of  t h i s   i n v e n t i o n  

to  p r o v i d e  a   vec to r   p r o c e s s i n g   device  of  the  type  d e s c r i b e d ,  

for  which  a  vec to r   i n s t r u c t i o n   has  a  s i m p l i f i e d   f o r m a t .  

It  is  yet  ano ther   genera l   ob jec t   of  t h i s   i n v e n t i o n  

to  provide  a  vec to r   p r o c e s s i n g   device  of  the  type  d e s c r i b e d ,  

which  is  simple  in  h a r d w a r e .  

It  is  a  s p e c i f i c   objec t   of  t h i s   i n v e n t i o n   to  p r o v i d e  

a  vec tor   p r o c e s s i n g   device  of  the  type  d e s c r i b e d ,   which  need 

not  of ten  carry   out  load  o p e r a t i o n .  

It  is  p o s s i b l e   to  spec i fy   that   a  v ec to r   p r o c e s s i n g  

device  to  which  th i s   i nven t ion   is  a p p l i c a b l e ,   is  for  use  in  c o m b i n a t i o n  

wi th  a   main  memory  for  memorizing  a  vec to r   as  a  memorized  v e c t o r  

and  i nc ludes   a  p l u r a l i t y   of  vec to r   r e g i s t e r s   each  for  h o l d i n g  

a  vec to r ,   vec to r   ope ra t ion   means  for  c a r ry ing   ou t  a   vec tor   o p e r a t i o n  



on  operand  vec to r s   to  produce  a  r e s u l t   vec to r ,   input   s e l e c t i n g  

means  for  s e l e c t i n g   one  of  the  vec to r   r e g i s t e r s   as  a   d e s t i n a t i o n  

r e g i s t e r   and  one  of  the  memorized  and  the  r e s u l t   v e c t o r s   as  a  

load  vec to r   to  load  the  d e s t i n a t i o n   r e g i s t e r   with  the  load  v e c t o r ,  

and  output   s e l e c t i n g   means  for  s e l e c t i n g   one  of  the  vec to r s   h e l d  

in  the  vec tor   r e g i s t e r s   as  a  s to re   vec tor   for  s to rage   in  t h e  

main  memory.  According  to  t h i s   i n v e n t i o n ,   the  vec to r   p r o c e s s i n g  

device  is  c h a r a c t e r i s e d   in  t ha t   the  vec to r   p r o c e s s i n g   d e v i c e  

comprises   coupl ing   means  for   f i x e d l y   coupl ing   the  vec to r   r e g i s t e r s  

to  the  vec to r   o p e r a t i o n   means  so  tha t   the  operand  vec to r s   a r e  

in  one- to -one   co r re spondence   to  the  vec to r s   h e l d  i n   the  r e s p e c t i v e  

vec to r   r e g i s t e r s .  

According  to  an  a spec t   of  t h i s   i n v e n t i o n ,   the  a b o v e - s p e c i f i e d  

vec to r   p r o c e s s i n g   device  f u r t h e r   comprises  a  p l u r a l i t y   of  v e c t o r  

memories,  memory  s e l e c t i n g   means  for  s e l e c t i n g   one  of  the  v e c t o r  

memories  as  a  s e l e c t e d   memory,  and  vec tor   bypass ing   means  f o r  

bypass ing   the  r e s u l t   vec to r   to  the  s e l e c t e d   memory  for  s t o r a g e  

t h e r e i n   as  a  bypassed  v e c t o r .   The  input  s e l e c t i n g   means  c o m p r i s e s  

f i r s t   means  for  s e l e c t i n g   the  d e s t i n a t i o n   r e g i s t e r   from  the  v e c t o r  

r e g i s t e r s ,   second  means  for  loading   the  d e s t i n a t i o n   r e g i s t e r  

with  the  load  vec to r ,   and  t h i r d   means  for  load ing   the  d e s t i n a t i o n  

r e g i s t e r   with  the  bypassed  v e c t o r .  

BRIEF  DESURIPTION  OF  THE  DRAWING: 

Fig.  1  is  a  b lock  diagram  which  shows  a  c o n v e n t i o n a l  

vec to r   p roce s so r   and  a  main  memory; 

Fig.  2  shows  a  format  of  vec to r   i n s t r u c t i o n s   used  i n  

the  vec to r   p r o c e s s o r   i l l u s t r a t e d   in  Fig.  1;  



F i g .  3   is  a  block  diagram  i l l u s t r a t i v e   of  a  v e c t o r  

p r o c e s s i n g   device   according   to  a  f i r s t   embodiment  of  the  i n s t a n t  

i n v e n t i o n   and  a  main  memory; 

Fig.  4  shows  a  format  of  some  vec to r   i n s t r u c t i o n s   u s e d  

in  the  vec to r   p r o c e s s i n g   device  i l l u s t r a t e d   in  Fig.  3; 

Fig.  5  shows  another   format  of  other   vec to r   i n s t r u c t i o n s  

used  in  the  v e c t o r   p r o c e s s i n g   device  d e p i c t e d   in  Fig.  3; 

Fig.  6  shows  a  block  diagram  of  an  input  s e l e c t i n g  

c i r c u i t   for   use  in  the  vec tor   p r o c e s s i n g   device  i l l u s t r a t e d   i n  

Fig.  3  t o g e t h e r   with  a  vec to r   r e g i s t e r   used  t h e r e i n ;  

F i g .  7   shows  a  block  diagram  of  a  s tore   s e l e c t i n g   c i r c u i t  

for  use  in  the  vec to r   p r o c e s s i n g   device  dep i c t ed   in  F ig .  3   t o g e t h e r  

with  a  s t o r e   r e g i s t e r  u s e d   t h e r e i n ;  

F i g .  8   is  a  time  char t   for  use  in  d e s c r i b i n g   o p e r a t i o n  

of  the  vec to r   p r o c e s s i n g   device  shown  in  Fig.  3; 

Figs.   9  (a)  and  (b)  show,  when  placed  on  the  l e f t   and 

the  r i g h t   s i d e s ,   r e s p e c t i v e l y ,   a  block  diagram  of  a   vec tor   p r o c e s s i n g  

device  a cco rd ing   to  a  second  embodiment  of  t h i s   i nven t ion   and  

a  ra in   memory;  and 

Fig.  10  is  a  time  char t   for  use  in  d e s c r i b i n g   o p e r a t i o n  

of  the  vec to r   p r o c e s s i n g   device  d e p i c t e d   in  Figs.  9  (a)  and  ( b ) .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS: 

R e f e r r i n g   to  F i g .  1 ,   a  c o n v e n t i o n a l   vector   p r o c e s s o r  

will   be  d e s c r i b e d   at  f i r s t   in  order  to  f a c i l i t a t e  a n   u n d e r s t a n d i n g  

of  the  p r e sen t   i n v e n t i o n .   The  vec to r   p r o c e s s o r   is  what  is  r e v e a l e d  

by  Cray,  J r . ,   with  r e f e r ence   to  F i g .  7   of  the  a b o v e - r e f e r e n c e d  

United  S ta tes   p a t e n t ,  



The  vec tor   p r o c e s s o r   is  for  use  in  combinat ion  w i t h  

a  main  memory  11  having  a  p l u r a l i t y   of  memory  addresses   ( n o t  

shown),  each  for  memorizing  a  vec to r   as  a  memorized  v e c t o r .  

The  vec to r   p roce s so r   comprises   f i r s t   through  eighth  vec to r   r e g i s t e r s  

21,  22,  23,  24,  25,  26,  27,  and  28.  Each  of  the  vec to r   r e g i s t e r s  

21  through  28  is  for  ho ld ing   a  v e c t o r   as  a  s tored  vec to r .   A 

vector   o p e r a t i o n   arrangement   comprises   f i r s t   through  fou r th   v e c t o r  

ope ra t ion   u n i t s   31,  32,  3 3 ,  a n d   34.  The  f i r s t   vec to r   o p e r a t i o n  

unit   31  may  be  an  a r i t h m e t i c   un i t   for   c a r ry ing   out  vec to r   a d d i t i o n  

as  a  vec to r   o p e r a t i o n .   The  second  vec to r   opera t ion   uni t   32  may 

be  another   a r i t h m e t i c   un i t   for   c a r r y i n g   out  vec tor   m u l t i p l i c a t i o n  

as  another   vec to r   o p e r a t i o n .   The  t h i r d   vec tor   ope ra t ion   u n i t  

33  may  be  a  l o g i c a l   o p e r a t i o n   f u n c t i o n a l   unit   for  c a r r y i n g   o u t  

a  l o g i c a l   v ec to r   ope ra t ion   as  s t i l l   another   vec tor   o p e r a t i o n .  

The  four th   vec to r   ope ra t ion   un i t   34  may  be  a  s h i f t e r   for  c a r r y i n g  

out  a  v e c t o r   s h i f t   ope ra t ion   as  yet  another   vec to r   o p e r a t i o n .  

In  the  example  being  i l l u s t r a t e d ,   each  of  the  vec to r   o p e r a t i o n  

un i t s   31  through  34  has  two  input   t e r m i n a l s   and  an  output  t e r m i n a l  

and  is  for   c a r r y i n g   out  the  vec to r   ope ra t i on   on  operand  v e c t o r s  

d e l i v e r d   to  the  r e s p e c t i v e   input   t e r m i n a l s   to  produce  a  r e s u l t  

vec tor   at  the  output  t e r m i n a l .  

An  input   s e l e c t i n g   a r rangement   or  c i r c u i t   36  is  f o r  

s e l e c t i n g   one  of  the  vec to r   r e g i s t e r s   21  through  28  as  a  d e s t i n a t i o n  

r e g i s t e r   and  one  of  the  memorized  and  the  r e s u l t   vec to rs   as  a  

load  vec to r   to  load  the  d e s t i n a t i o n   r e g i s t e r   with  the  load  v e c t o r .  

As  po in ted   out  h e r e t o b e f o r e ,   the  r e s u l t   vec tor   is  he re in   r e f e r r e d  

to  also  as  a  load  vec to r   when  the  d e s t i n a t i o n   r e g i s t e r   s h o u l d  

be  loaded  with  the  r e s u l t   v ec to r   under  c o n s i d e r a t i o n .  



An cutput   s e l e c t i n g   c i r c u i t   37  i s   for  s e l e c t i n g   two 

of  the  vec to r   r e g i s t e r s   21  through  28  as  source  r e g i s t e r s   and 

one  of  the  vec tor   ope ra t ion   u n i t s   31  through  34  as  an  a c t i n g  

o p e r a t i o n   unit   to  d e l i v e r   the  vec to r s   held  in  the  source  r e g i s t e r s  

to  the  r e s p e c t i v e   input   t e r m i n a l s   of  the  ac t ing   o p e r a t i o n   u n i t  

as  the  o p e r a n d  v e c t o r s   for  the  a c t i n g   opera t ion   u n i t ,   r e s p e c t i v e l y .  

In  the  i l l u s t r a t e d   example,  a  s to re   r e g i s t e r   38  se rves   as  an  

output   s e l e c t i n g   arrangement   in  c o o p e r a t i o n   with  the  output   s e l e c t i n g  

c i r c u i t   37.  Among  o the r s ,   the  output  s e l e c t i n g   a r rangement   i s  

for   s e l e c t i n g   one  of  the  v e c t o r s   held  in  the  vec to r   r e g i s t e r s  

21  th rough   28  as  a  s t c re   vec to r   for  s torage   in  the  main  memory 

11  as  ano the r   memorized  v e c t o r .  

Turning  to  Fig.  2,  v ec to r   i n s t r u c t i o n s   are  for  u s e ,  

for   example,  in  the  input   and  the  output  s e l e c t i n g   a r r a n g e m e n t s  

36  and  37-38.  The  vec to r   i n s t r u c t i o n s   have  a  f o r m a t  s u c h   t h a t  

each  v e c t o r   i n s t r u c t i c n   has  an  ope ra t i on   code  area  for   an  o p e r a t i o n  

code  OP,  a  f i r s t   operand  area  f o r  a   f i r s t   operand  Rl,  a  s econd  

operand  area  for  a  second  operand  R2,  and  a  t h i r d   operand  a r e a  

for   a  t h i r d   operand  R3. 

When  the  vec to r   i n s t r u c t i o n   is  an  o p e r a t i o n   i n s t r u c t i o n  

i n d i c a t i v e   of  the  vec to r   a d d i t i o n   by  the  ope ra t ion   code  OP,  t h e  

output   s e l e c t i n g   c i r c u i t   37  s e l e c t s   the  f i r s t   vec to r   o p e r a t i o n  

un i t   31  as  the  ac t ing   o p e r a t i o n   un i t .   The  f i r s t   operand  Rl  s p e c i f i e s  

a  d e s t i n a t i o n   r e g i s t e r .   The  second  and  the  t h i r d   operands  R2 

and  R3  s p e c i f y   source  r e g i s t e r s .   Responsive  to  the  second  and 

the  t h i r d   operands R2  and  R3,  the  output  s e l e c t i n g   c i r c u i t   37 

d e l i v e r s   the  vec tors   held  in  the  scurce  r e g i s t e r s   to  the  r e s p e c t i v e  

input   t e r m i n a l s   of  the  f i r s t   vec to r   opera t ion   uni t   31  as  t h e  



operand  v e c t o r s .   Responsive  tc  the  f i r s t   operand  Rl,  the  i n p u t  

s e l e c t i n g   c i r c u i t   36  loads  the  d e s t i n a t i o n   r e g i s t e r   with  t h e  

r e s u l t   vec to r   produced  at  the  output  t e r m i n a l   of  the  f i r s t   v e c t o r  

ope ra t i on   un i t   31.  

R e f e r r i n g   now  to  Fig.  3,  a  v ec to r   p r o c e s s i n g   d e v i c e  

accord ing   to  a  f i r s t   embodiment  of  t h i s   i n v e n t i o n   comprises   s i m i l a r  

pa r t s   d e s i g n a t e d   by  l i ke   r e f e r e n c e   numerals .   I t   should  be  n o t e d  

that   the  vec to r   p r o c e s s i n g   device  does  not  comprise  the  o u t p u t  

s e l e c t i n g   c i r c u i t   37  (Fig.  1).  In s t ead ,   the  f i r s t   through  t h e  

eighth  v e c t o r   r e g i s t e r s   21  through  28  have  output   t e r m i n a l s   which 

are  f i x e d l   coupled  to  the  input   t e r m i n a l s   of  the  vec to r   o p e r a t i o n  

arrangement  31-34  so  tha t   the  operand  vec to r s   are  in  o n e - t o - o n e  

cor respondence   to  the  v e c t o r s   held  in  the  r e s p e c t i v e   vec to r   r e g i s t e r s  

21  through  28 .  

Nore  p a r t i c u l a r l y ,   f i r s t   and  second  connec t ions   a r e  

for  f i x e d l y   coup l ing   the  output   t e rmina l s   of  the  f i r s t   and  t h e  

second  v e c t o r   r e g i s t e r s   21  and  22  to  the  input   t e r m i n a l s   of  t h e  

f i r s t   vec to r   o p e r a t i o n   uni t   31.  Third  and  four th   c o n n e c t i o n s  

are  for  f i x e d l y   coupl ing   the  output  t e r m i n a l s  o f   the  t h i r d   and 

the  four th   vec to r   r e g i s t e r s   23  and  24  to  the  input   t e r m i n a l s  

of  the  second  vec to r   o p e r a t i o n   unit   32.  F i f t h   and  s i x th   c o n n e c t i o n s  

are  for  f i x e d l y   coupl ing   the  output  t e r m i n a l s   of  the  f i f t h   and  

the  s ix th   vec to r   r e g i s t e r s   25  and  26  to   the  input   t e r m i n a l s   o f  

the  t h i r d   vec to r   o p e r a t i o n   uni t   33.  Seventh  and  e ighth   c o n n e c t i o n s  

are  for  f i x e d l y   coupl ing   the  output  t e r m i n a l s   of  the  s e v e n t h  

and  the  e igh th   vec to r   r e g i s t e r s   27  and  28  to  the  input   t e r m i n a l s  

of  the  fou r th   vec to r   o p e r a t i o n   u n i t  3 4 .   The  f i r s t   through  t h e  

eighth  connec t ions   may  inc lude   f i r s t   through  e ighth  read  r e g i s t e r s  



41,  42,  43,  44,  45,  46,  47,  and  48.  

T h e  s t o r e   r e g i s t e r   38  accompanies  a  s to re   s e l e c t i n g  

c i r c u i t   49  r a t h e r   than  the  output  s e l e c t i n g   c i r c u i t   37  (Fig.  1 ) .  

As  will   become  c l e a r   as  the  d e s c r i p t i o n   proceeds ,   i t   is  p o s s i b l e  

to  unders tand   tha t   the  s tore   s e l e c t i n g   c i r c u i t   49  serves   as  an 

output  s e l e c t i n g   a r rangement   in  the  vec tor   p r o c e s s i n g   d e v i c e  

being  i l l u s t r a t e d .   Responsive  to  a  vec tor   i n s t r u c t i o n   which 

serves  as  a  s t o r e   i n s t r u c t i o n   i n d i c a t i v e   of  s to re   o p e r a t i o n ,  

the  s tore   s e l e c t i n g   c i r c u i t   49  s e l e c t s   one  of  the  vec to r s   h e l d  

in  the  vec to r   r e g i s t e r s   21  through  28  as  a  s to re   vec to r   for  t r a n s f e r  

to  the  s to re   r e g i s t e r   38  and  thence  for  s to rage   in  the  main  memory 

11,  

Turning  to  Fig.  4,  vec to r   i n s t r u c t i o n s   have  a  f o r m a t  

i l l u s t r a t e d   t h e r e i n   when  the  vec to r   i n s t r u c t i o n s   are  o p e r a t i o n  

i n s t r u c t i o n s   i n d i c a t i v e   of  the  vec tor   o p e r a t i o n s .   Acco rd ing  

to  the  format ,   each  ope ra t i on   i n s t r u c t i o n   has  an  ope ra t i on   code 

area  for  an  o p e r a t i o n   code  OP  and  an  operand  area  for  a  s i n g l e  

operand  R,  The  o p e r a t i o n   code  OP  i n d i c a t e s   one  of  the  v e c t o r  

ope ra t i ons   tha t   should  be  c a r r i e d   cut  by  the  vec to r   o p e r a t i o n  

a r r a n g e m e n t  3 1 - 3 4 .  I n   other  words,  t h e  o p e r a t i o n   code  OF  s p e c i f i e s  

one  of  the  vec to r   o p e r a t i o n   un i t s   31  through  34  as  an  a c t i n g  

opera t ion   un i t .   Responsive  to  the  s ing le   operand  R  of  an  o p e r a t i o n  

i n s t r u c t i o n ,   the  input   s e l e c t i n g   c i r c u i t   36  (Fig.  3)  s e l e c t s  

one  of  the  vec to r   r e g i s t e r s   21  through  28  as  a  d e s t i n a t i o n   r e g i s t e r  

and  loads  the  d e s t i n a t i o n   r e g i s t e r   with  a  r e s u l t   vec tor   p r o d u c e d  

at  the  output   t e rmina l   of  the  ac t ing   ope ra t ion   uni t   s p e c i f i e d  

by  the  o p e r a t i o n   code  OP  of  the  ope ra t ion   i n s t r u c t i o n   under  c o n s i d e r a -  

t ion .   As  d e s c r i b e d   be fo re ,   the  operand  vec tors   for  the  a c t i n g  



opera t ion   uni t   arc  the  v e c t o r s   held  in  two  vector   r e g i s t e r s   t h a t  

are  f i xed ly   coupled  to  the  a c t i n g   ope ra t i on   un i t .   As  wil l   r e a d i l y  

be  unde r s tood ,   the  d e s t i n a t i o n   r e g i s t e r   should  be  s e l e c t e d   so  

tha t   the  d e s t i n a t i o n   r e g i s t e r   may  hold  the  r e s u l t   v ec to r   as  one 

of  the  operand  vec to r s   which  are  subsequen t ly   s u b j e c t e d   to  t h e  

same  or  a  d i f f e r e n t   vec to r   o p e r a t i o n .  

Fur ther   t u r n i n g   to  Fig.  5,  vec to r   i n s t r u c t i o n s   have  

a  d i f f e r e n t   format  when  the  vec to r   i n s t r u c t i o n s   are  s t o r e   and  

load  i n s t r u c t i o n s .   Each  s to re   or  load  i n s t r u c t i o n   has  an  o p e r a t i o n  

code  area  for  an  ope ra t i on   code  OP,  a  f i r s t   operand  area  f o r  

a  f i r s t   operand  Rl.  and  a  second  operand  area  for  a  second  o p e r a n d  

R2.  The  f i r s t   operand  R1  s p e c i f i e s   a  d e s t i n a t i o n   and  the  s e c o n d  

operand  R2,  a  s o u r c e .  

When  the  vec to r   i n s t r u c t i o n   is  a  s tore   i n s t r u c t i o n  

in  which  the  o p e r a t i o n   code  OP  i n d i c a t e s   a  s tore  o p e r a t i o n ,   t h e  

s tore   s e l e c t i n g   c i r c u i t   49  s e l e c t s   t ha t   one  of  the  vec to r   r e g i s t e r s  

21  through  28  as  a  source  r e g i s t e r   which  is  s p e c i f i e d   by  t h e  

second  operand  R2.  The  s to re   s e l e c t i n g   c i r c u i t   49  t r a n s f e r s  

the  vec to r   held  in  the  source  r e g i s t e r   to  the  s tore   r e g i s t e r  

35  ( F i g .  3 )   for  s to rage   t h e n c e  i n   tha t   one  of  the  memory  a d d r e s s e s  

of  the  main  memory  11  s tored  in  the  address  r e g i s t e r   which  is  s p e c i f i e d  

by  the  f i r s t   operand  R1  as  a  d e s t i n a t i o n   a d d r e s s .  

When  the  vec to r   i n s t r u c t i o n   is  a  load  i n s t r u c t i o n   i n  

which  the  operand  code  OP  i n d i c a t e s   a  load  ope ra t i on ,   the  i n p u t  

s e l e c t i n g   c i r c u i t   36  (Fig.  3)  s e l e c t s   tha t   one  of  the  memory 

addresses   of  the  main  memory  11  as  a  source  a d d r e s s  

s tored  in  the  address  r e g i s t e r   which  i s  

s p e c i f i e d   by  the  second  operand  R2.  The  input  s e l e c t i n g   c i r c u i t  

3 6  f u r t h e r m o r e   s e l e c t s   tha t   one  of  the  vec tor   r e g i s t e r s   21  t h r o u g h  



28  as  a   d e s t i n a t i o n   r e g i s t e r   which  is  s p e c i f i e d   by  the  f i r s t  

operand  Rl.  The  vec tor   memorized  in  the  source  address   is  moved 

to  the  d e s t i n a t i o n   r e g i s t e r   for  s t o r age   t h e r e i n .  

R e f e r r i n g   to  Fig.  6,  i t   wi l l   be  assumed  tha t   the  i n p u t  

s e l e c t i n g   c i r c u i t   36  (Fig.  3)  is  supp l i ed   with  an  ope ra t ion   i n s t r u c t i o n  

of  the  format  i l l u s t r a t e d   with  r e f e r e n c e   to  Fig.  4.  The  o p e r a t i o n  

code  OP  is  s t o r e d   in  an  ope ra t i on   i n d i c a t i n g   r e g i s t e r   51.  The 

s ing le   operand  R  is  s tored   in  a  v e c t o r   r e g i s t e r   s p e c i f y i n g   r e g i s t e r  

52.  As  d e s c r i b e d   above,  the  operand  R  s p e c i f i e s   one  of  the  v e c t o r  

r e g i s t e r s   21  through  28  as  a  d e s t i n a t i o n   r e g i s t e r .   Let  the  d e s t i n a t i o n  

r e g i s t e r   be  d e s i g n a t e d  b y   2x  for  the  ope ra t ion   i n s t r u c t i o n   u n d e r  

c o n s i d e r a t i o n .   The  d e s t i n a t i o n   r e g i s t e r   2x  is  accompanied  b y  

a  wri te   r e g i s t e r  5 3 .  

It  may  be  mentioned  here  t ha t   each  vec tor   is  g i v e n  

by  s i x t y - f o u r   e lementary   data  o r  b i t s   as  is  the  case  with  t h e  

vec to r   p r o c e s s o r   i l l u s t r a t e d   with  r e f e r e n c e   to  Fig.  1.  The  s i x t y - f o u r  

e lementary   data   are  arranged  as  an  ordered  set  mentioned  h e r e i n a b o v e .  

In  t h i s   event,   each  of  the  vec to r   r e g i s t e r s   21  through  28  c o m p r i s e s  

s i x t y - f o u r   r e g i s t e r   elements,   which  are  dep ic ted   for  the  d e s t i n a t i o n  

r e g i s t e r   2x  a t  0  . . .   63.  In  response   to  a  vec tor   i n s t r u c t i o n  

i n d i c a t i v e   of  the  d e s t i n a t i o n   r e g i s t e r   2x,  the  e lementary  d a t a  

are  s u c c e s s i v e l y   s tored   in  the  r e s p e c t i v e   r e g i s t e r   elements  0 

. . .   63  at  a  r a t e   of  the  e lementary   datum  per  clock  per iod.   When 

the  vec tor   r e g i s t e r   2x  is  used  as  a  source  r e g i s t e r ,   the  e l e m e n t a r y  

data  are  l i kewi se   read  out  t h e r e o f   for  t r a n s f e r   to  that   one  o f  

the  input  t e r m i n a l s   of  an  ac t ing   o p e r a t i o n   unit  which  is  f i x e d l y  

coupled  to  the  source  r e g i s t e r   2x.  As  the  case  may  be,  the  e l e m e n t a r y  

data  are  d e l i v e r e d   to  the  s tore   r e g i s t e r   38. 



A  f i r s t   decoder   56  is  for  decoding  the  operand R  k e p t  

ir.  the  vector   r e g i s t e r   s p e c i f y i n g   r e g i s t e r   52  to  produce  a  v e c t o r  

r e g i s t e r   s p e c i f y i n g   s igna l   which  s p e c i f i e s   the  d e s t i n a t i o n   r e g i s t e r  

2x.  The  vec to r   r e g i s t e r   s p e c i f y i n g   s i gna l   is  d e l i v e r e d   to  a  

second  decoder  57,  which  decodes  the  o p e r a t i o n   code  OP  r e t a i n e d  

in  the  ope ra t ion   i n d i c a t i n g   r e g i s t e r   51  to  enable  one  of  f i r s t  

through  four th   AND  ga tes   61,  62,  63,  and  64  coupled  to  the  d e s t i n a t i o n  

r e g i s t e r   2x  as  wil l   become  c l ea r   as  the  d e s c r i p t i o n   p r o c e e d s .  

A  f i f t h   AND  gate  65  wi l l   l a t e r   be  d e s c r i b e d .  

The  f i r s t   through  the  f i f t h   AND  gates   61  to  65  a r e  

for  one  b i t   o f  t h e   v e c t o r   p rocessed   by  the  vec to r   p r o c e s s i n g  

device.   The  f i r s t   through  the  four th   AND  gates  61  to  64  a r e  

for  the  r e s u l t   v e c t o r s   produced  by  the  f i r s t   through  the  f o u r t h  

vec tor   ope ra t ion   u n i t s   31  to  34,  r e s p e c t i v e l y .   The  enabled  one 

of  the  AND  gates   61  through  64  t h e r e f o r e   cor responds   to  the  v e c t o r  

opera t ion   uni t   tha t   is  s p e c i f i e d   by  the  o p e r a t i o n   code  OP  a s  

an  ac t ing   ope ra t i on   u n i t .   The  r e s u l t   vec to r   produced  by  t h e  

ac t ing   ope ra t ion   u n i t ,   passes   through  the  enabled  AND  gate  ( a t t e n t i o n  

being  d i r e c t e d   to  only  one  b i t   of  the  r e s u l t   vec to r )   and  an  OR 

gate  66  and  i s   held  in  the  wri te   r e g i s t e r   53.  

The  f i f t h   AND  gate  65  is  coupled  to  the  data  read  f rom 

of  the  main  memory  11  (Fig.  3).  When  the  input   s e l e c t i n g   c i r c u i t  

36  is  suppl ied   with  a  load  i n s t r u c t i o n   having  the  format  shown 

in  Fig.  5,  the  f i r s t   decoder  56  decodes  the  f i r s t   operand  R1 

ins tead   of  the  s ing le   operand R  to  spec i fy   one  of  the  v e c t o r  

r e g i s t e r s   21  through  28  as  a  d e s t i n a t i o n   r e g i s t e r   2x  as  d e s c r i b e d  

above.  The  second  decoder  57  decodes  the  operand  code  OP  i n d i c a t i v e  

of  the  s tore  o p e r a t i o n   to  enable  the  f i f t h   AND  gate  65  for  t h e  



d e s t i n a t i o n   r e g i s t e r   2x.  

Re fe r r ing   to  Fig.  7,  it  wil l   now  be  assumed  that   t h e  

s tore  s e l e c t i n g   c i r c u i t   49  is  suppl ied   wi th  a   s tore   i n s t r u c t i o n .  

The  s tore   r e g i s t e r   38  has  a   p l u r a l i t y   of  r e g i s t e r   elements  i n  

correspondence   to  the  r e s p e c t i v e  b i t s   of  the  vector   which  s h o u l d  

be  s e l e c t e d   as  a  s tore   vec to r   for  s to rage   in  the  main  memory 

11  (Fig.  3).  As  de sc r i bed   above,  the  f i r s t   operand  R1  of  t h e  

s tore  i n s t r u c t i o n   s p e c i f i e s   one  of  the  memory  addresses   of  t h e  

main  memory  11  as  a  d e s t i n a t i o n   address   and  the  second  ope rand  

R2,  one  of  the  f i r s t   through  the  e ighth   vec tor   r e g i s t e r s   21  t o  

28  as  a  source  r e g i s t e r .  

A  s ing le   r e g i s t e r   68  is  for  s t o r ing   the  second  ope rand  

R2.  A  decoder  69  decodes  the  second  operand  R2  to  ena t le   one 

of  f i r s t   through  e ighth   AND  gates  71,  72,  73,  74,  75,  - 6 ,  7 7 ,  

and  78,  which  are  coupled  to  the  f i r s t   through  the  eighth  v e c t o r  

r e g i s t e r s   21  to  28,  r e s p e c t i v e l y .   As  in  Fig.  7,  the  AND  g a t e s  

71  through  78  are  for  only  one  bi t   of  the  s tore   vec tor .   The 

store  vec tor   is  t r a n s f e r r e d   through  the  enabled  AND  gate  and 

an  OR  gate  79  to  that   r e g i s t e r   element  of  the  s tore   r e g i s t e r  

38  which  is  for  the  only  one  bi t   being  i l l u s t r a t e d .  

Re fe r r ing   to  Fig.  8,  ope ra t ion   wil l   be  de sc r ibed   more 

in  d e t a i l   as  regards   an  opera t ion   i n s t r u c t i o n   i n d i c a t i v e   of  one 

of  the  vec to r   ope ra t ions   c a r r i e d   out  by  the  vector   o p e r a t i o n  

arrangement  31-34  (Fig.  3).  The  ope ra t ion   i n s t r u c t i o n   has  t h e  

format  of  Fig.  4.  It  will   be  assumed  merely  for  s i m p l i c i t y   o f  

the  d e s c r i p t i o n   t h a t  t h e   opera t ion   code  OP  i n d i c a t e s   the  v e c t o r  

add i t ion   and  consequen t ly   the  f i r s t   vec to r   opera t ion   unit   31 

as  an  ac t ing   oPera t ion   un i t .   Zeroth  through  tenth  t imings  a r e  



i l l u s t r a t e d   along  the  top  l ine   at  TO  through  TIC. 

The  vec to r s   held  in  the  f i r s t  a n d   the  second  v e c t o r  

r e g i s t e r s   21  and  22,  are  produced  at  the  zeroth  t iming  T0.  The 

vec to r s   are  s to red   in  the  f i r s t   and  the  second  read  r e g i s t e r s  

41  and  42  at  the  f i r s t   t iming  Tl.  The  vec to r s   held  in  the  r e a d  

r e g i s t e r s   41  and  42  are  d e l i v e r e d   at  the  second  t iming  T2  t o  

the  f i r s t   vec to r   o p e r a t i o n   uni t   31  as  the  operand  vec to r s .   T h e  

operand  v e c t o r s   are  p roces sed   in  the  f i r s t   vec to r   ope ra t ion   u n i t  

31  as  d e p i c t e d   by  f u l l   l i n e s   at  the  second  through  the  s e v e n t h  

t imings   T2  to  T7.  A  sum  vec to r   is  produced  as  the  r e s u l t   v e c t o r ,  

which  is  d e l i v e r e d   to  the  input   s e l e c t i n g   c i r c u i t   36  at  the  e i g h t h  

t iming  Tc  as  a  load  vec to r   as  here in   c a l l e d .   At  the  n in th   t i d i n g  

T9,  the  load  vec to r   is  s t o r ed   in  the  d e s t i n a t i o n   r e g i s t e r   t h a t  

is  s p e c i f i e d   by  the  s i ng l e   operand  R  of  the  ope ra t i on   i n s t r u c t i o n  

in  q u e s t i o n .  

Wnen  the  o p e r a t i o n   code  OP  i n d i c a t e s   the  vec to r   m u l t i p l i c a -  

t i o n ,   the  second  vec to r   ope ra t ion   uni t   32  is  put  into  o p e r a t i o n .  

It  takes  a  longer   time  to  car ry   out  the  m u l t i p l i c a t i o n   than  t h e  

a d d i t i o n .   The  l o g i c a l   and  the  s h i f t   ope ra t i ons   are  l i k e w i s e  

e x e c u t e d .  

R e f e r r i n g   now  to  Figs.  9  (a)  and  (b),  a  vec to r   p r o c e s s i n g  

device  accord ing   to  a  second  embodiment  of  th i s   i n v e n t i o n   compr i ses  

s i m i l a r   pa r t s   which  are  d e s i g n a t e d   once  again  by  l ike   r e f e r e n c e  

numerals .   Depending  on  the  c i r c u m s t a n c e s ,   the  vec to r   r e g i s t e r s  

21  through  28,  the  input   s e l e c t i n g   c i r c u i t   36,  the  read  r e g i s t e r s  

41  through  48,  and  the  source  and  the  d e s t i n a t i o n   r e g i s t e r s   w i l l  

be  r e f e r r e d   to  with  a d d i t i o n   of  a  mod i f i e r   "primary"  to  each ,  

F i r s t   through  four th   primary  wri te   r e g i s t e r s   81,  82,  83,  and 



84  are  i n t e r p o s e d   between  the  r e s p e c t i v e   vec to r   o p e r a t i o n   u n i t s  

31  through  34  and  the  primary  input  s e l e c t i n g   c i r c u i t   36.  F i r s t  

through  t h i r d   a d d i t i o n a l   wr i te   r e g i s t e r s   86,  87,  and  88  have 

ou tpu ts   connected  to  inpu t s   of  the  primary  input   s e l e c t i n g   c i r c u i t  

36  for  the  purpose  which  wi l l   l a t e r   become  c l e a r .   S i m i l a r l y ,  

at  l e a s t   one  supplementary   wr i te   r e g i s t e r ,   c o l l e c t i v e l y   i n d i c a t e d  

at  89,  is  i n t e r p o s e d   between  the  main  memory  11  and  the  p r i m a r y  

input   s e l e c t i n g   c i r c u i t   36.  

A  load  i n s t r u c t i o n   of  the  format  of  Fig.  5  is  e x e c u t e d  

in  the  manner  de sc r i bed   be fo re   except  tha t   the  load  v e c t o r   i s  

moved  to  t h e  p r i m a r y   input   s e l e c t i n g   c i r c u i t   36  through  one  o f  

the  supp lementa ry   wri te   r e g i s t e r s   89.  An  o p e r a t i o n   i n s t r u c t i o n  

o f  t h e   format  of  F i g .  4   is  executed   as  d e s c r i b e d   above  e x c e p t  

tha t   the  r e s u l t   vec to r   is  s t o r e d   in  the  pr imary  d e s t i n a t i o n   r e g i s t e r  

through  one  of  the  primary  wr i te   r e g i s t e r s   81  through  84  t h a t  

is  i n t e r p o s e d   between  the  a c t i n g   ope ra t ion   uni t   and  the  p r i m a r y  

input  s e l e c t i n g   c i r c u i t   36.  The  s tore   i n s t r u c t i o n   of  the  f o r m a t  

of  Fig.  5  i s   executed  as  b e f o r e .  

It  is  to  be  noted  t h a t   the  output  t e r m i n a l s   of  t h e  

primary  vec to r   r e g i s t e r s   21  through  28  are  connected  to  i n p u t s  

of  a   f i r s t   secondary  input   s e l e c t i n g   c i r c u i t   91.  The  f i r s t   t h r o u g h  

the  f o u r t h   primary  write  r e g i s t e r s   81  to  84  have  ou tpu t s   c o n n e c t e d  

to  inpu t s   of  a  second  secondary   input  s e l e c t i n g   c i r c u i t   92  which 

has  an  output   connected  to  an  a d d i t i o n a l   input  of  the  f i r s t   s e c o n d a r y  

input  s e l e c t i n g   c i r c u i t   91.  A  p l u r a l i t y   of  secondary  v e c t o r  

r e g i s t e r s   are  c o l l e c t i v e l y   d e p i c t e d   at  96.  A  s e l e c t o r   97  i s  

for  s e l e c t i n g   one  of  the  secondary  vector   r e g i s t e r s   96  a s  a   s e c o n d a r y  

d e s t i n a t i o n   r e g i s t e r .   A  w r i t e - i n   buf fe r   98  is  an  FIFO  ( f i r s t - i n  



f i r s t - o u t )   c i r o u i t   for  t i m i n g  t h e   w r i t e - i n   of  a  vector  i n  t h e  

secondary  d e s t i n a t i o n   r e g i s t e r .  

Each  of  f i r s t   through  t h i r d   output  s e l e c t i n g   c i r c u i t s  

111,  112,  and  113  is  for  s e l e c t i n g   one  of  the  secondary  v e c t o r  

r e g i s t e r s   as  a  secondary  source  r e g i s t e r .   F i r s t   through  t h i r d  

secondary  read  r e g i s t e r s   116,  117,  and  118  are  in te rposed   between 

the  f i r s t   output  s e l e c t i n g   c i r c u i t   111  and  the  f i r s t   a d d i t i o n a l  

write  r e g i s t e r   86,  between  the  second  output   s e l e c t i n g   c i r c u i t  

112  and  the  second  a d d i t i o n a l   write  r e g i s t e r   87,  and  between 

the  t h i r d   output  s e l e c t i n g   c i r c u i t   113  and  the  t h i r d   a d d i t i o n a l  

write  r e g i s t e r   88,  r e s p e c t i v e l y .   The  f i r s t   through  the  t h i r d  

a d d i t i o n a l   wri te   r e g i s t e r s   86 to  88  and  the  l ike   are  used  i n  

ca r ry ing   out  the  move  opera t ion   in  p a r a l l e l  i n   response  tc  up 

to  three  move  i n s t r u c t i o n s   as  wil l   l a t e r   be  d e s c r i b e d .  

As  the  case  may  be,  the  secondary  vector   r e g i s t e r s  

96  are  c a l l e d   vec to r   memories  in  c o n t r a s t   to  the  primary  v e c t o r  

r e g i s t e r s   21  through  28,  which  may  now  be  r e f e r r e d   to  mere ly  

as  the  vec to r   r e g i s t e r s .   The  s e l e c t o r   97  may  be  named  a  memory 

s e l e c t i n g   c i r c u i t   or  arrangement .   The  secondary  d e s t i n a t i o n  

r e g i s t e r   may  be  c a l l e d   a  s e l ec t ed   memory.  Inasmuch  as  i t   i s  

unnecessary   accord ing   to  th is   i nven t ion   to  spec i fy   one  of  t h e  

vec tor   r e g i s t e r s   21  through  28  as  a  primary  source  r e g i s t e r ,  

the  primary  source  r e g i s t e r   may  again  be  r e f e r r e d   to  merely  as  

a  source  r e g i s t e r   as  wi l l   be  de sc r ibed   in  the  f o l l o w i n g .  

In  c o o p e r a t i o n   with  other  c i r c u i t   elements  which  w i l l  

p r e s e n t l y   be  d e s c r i b e d ,   the  f i r s t   secondary  input  s e l e c t i n g   c i r c u  

91  serves  as  a  r e g i s t e r   s e l e c t i n g   c i r c u i t  o r   arrangement  f o r  

s e l e c t i n g   one  of  the  vec to r   r e g i s t e r s   21  through  28  as  a  sou rce  



r e g i s t e r .   The  vec to r   held  in  t h e  s o u r c e   r e g i s t e r   is  moved  t o  

the  s e l e c t e d   memory for  s to rage   t n e r e i n   as  a   r e t a i n e d   v e c t o r .  

It  is  p o s s i b l e   to  unders t and   tna t   the  primary  i n p u t  

s e l e c t i n g   c i r c u i t   36  comprises   a  f i r s t   p a r t  f o r   use  in  s e l e c t i n g  

the  d e s t i n a t i o n   r e g i s t e r   from  the  vec tor   r e g i s t e r s   21  t h r o u g h  

28,  When  combined  with  the  primary  write  r e g i s t e r s   81  t h r o u g h  

84  and  the  supp lementa ry   wr i te   r e g i s t e r s   89,  the  f i r s t   par t   s e r v e s  

also  as  a  second  par t   for   load ing   the  d e s t i n a t i o n   r e g i s t e r   w i t h  

a  load  v e c t o r   as  he re in   c a l l e d .  

The  second  secondary   input   s e l e c t i n g   c i r c u i t   92 may 

be  coupled  to  the  w r i t e - i n   b u f f e r   98  d i r e c t l y   r a t h e r   than  t h r o u g h  

the  r e g i s t e r   s e l e c t i n g   c i r c u i t   91.  In  any  event,   the  s econd  

secondary  input   s e l e c t i n g   c i r c u i t   92  serves   in  c o o p e r a t i o n   w i t h  

the  above-ment ioned  o ther   c i r c u i t   elements  and  the  primary  w r i t e  

r e g i s t e r s   81  through  84  as  a  vec to r   bypass ing   c i r c u i t   or  a r r a n g e m e n t  

for  bypass ing   the  second  pa r t   of  the  input  s e l e c t i n g   c i r c u i t  

36  to  d e l i v e r   the  r e s u l t   v e c t o r   to  the  d e s t i n a t i o n   memory  f o r  

s to rage   t h e r e i n   as  a  bypassed   v e c t o r .  

The  bypassed  v e c t o r   is  net  d i f f e r e n t   by  na tu re   f rom 

the  r e t a i n e d   vec to r   and  is  no th ing   but  a  vec tor   r e t a i n e d   in  one 

of  the  vec to r   memories  96.  As  wi l l   s h o r t l y   become  c l e a r ,   a  t h i r d  

par t   of  the  input   s e l e c t i n g   c i r c u i t   36  is  for  load ing   the  d e s t i n a t i o n  

r e g i s t e r   e i t h e r   with  the  r e t a i n e d   vec to r   or  the  bypassed  v e c t o r  

by  c o o p e r a t i o n   of  the  output   s e l e c t i n g   c i r c u i t s   111  through  113,  

the  secondary  read  r e g i s t e r s   116  through  118,  and  the  a d d i t i o n a l  

wri te   r e g i s t e r s   86  through  88 .  

For  the  vec to r   p r o c e s s i n g   device  being  i l l u s t r a t e d ,  

it   is  p o s s i b l e   tc  provide   an  ope ra t ion   i n s t r u c t i o n   by  the  fo rma t  



i l l u s t r a t e d   with  r e f e r e n c e   t o  F i g .   5.  The  o p e r a t i o n   code  OF 

i n d i c a t e s   one  o f  t h e   vec tor   o p e r a t i o n s   r a t h e r   than  the  load  o r  

the  s tore   o p e r a t i o n .   The  f i r s t   operand  R1  s p e c i f i e s   one  of  t h e  

vector   r e g i s t e r s   21  through  28  as  a  d e s t i n a t i o n   r e g i s t e r   and 

the  second  operand  P2,  one  of  the  vec to r   memories  96  as  a  s e l e c t e d  

memory,  namely,  as  a  d e s t i n a t i o n   memory.  It  is  p o s s i b l e   to  make 

the  ope ra t i on   i n s t r u c t i o n   spec i fy   the  d e s t i n a t i o n   r e g i s t e r   a l o n e  

by  giving  a  l og ic   one  and  a  log ic   zero  b i t   to  the  most  s i g n i f i c a n t  

b i t s   of  the  f i r s t   and  the  second  operands  Rl  and  R2,  r e s p e c t i v e l y .  

In  th i s   event,   the  ope ra t i on   i n s t r u c t i o n   of  the  format  d e p i c t e d  

in  Fig.  5  is  e q u i v a l e n t   to  the  o p e r a t i o n   i n s t r u c t i o n   of  the  f o r m a t  

of  Fig.  4.  A l t e r n a t i v e l y ,   i t   is  p o s s i b l e   to  make  the  o p e r a t i o n  

i n s t r u c t i o n   s p e c i f y   only  the  d e s t i n a t i o n   memory  by  g iving  a  l o g i c  

zero  and  a  log ic   one  b i t   to  the  mcst  s i g n i f i c a n t   b i t s   of  t h e  

f i r s t   and  the  second  operands  R1  and  R2,  r e s p e c t i v e l y .   Under 

the  c i r c u m s t a n c e s ,   the  r e s u l t   vec to r   is  not  s to red   in  the  d e s t i n a t i o n  

r e g i s t e r   but  only  in  the  d e s t i n a t i o n   memory. 

R e f e r r i n g   to  Fig.  10  in  a d d i t i o n   to  Figs.  9  (a)  and  

(b),  ope ra t i on   wi l l   be  desc r ibed   with  an  assumpt ion  such  t h a t  

the  ope ra t ion   i n s t r u c t i o n   has  the  format  of  Fig.  5,  tha t   t h e  

cpe ra t ion   code  OP  i n d i c a t e s   the  vec to r   a d d i t i o n ,   and  tha t   t h e  

f i r s t   and  the  second  operands  Rl  and  R2  spec i fy   a  d e s t i n a t i o n  

r e g i s t e r   of  the  vec to r   r e g i s t e r s   21  through  28  and  a  d e s t i n a t i o n  

memory  of  the  vec to r   memcries  96,  r e s p e c t i v e l y .   Zeroth  t h r o u g h  

t h i r t e e n t h   t imings   are  dep ic ted   along  the  top  l ine   at  TO  t h r o u g h  

T13  as  in  Fig.  8. 

As  b e f o r e ,   the  vec to r s   held  in  the  f i r s t   and  the  s econd  

v e c t o r  r e g i s t e r s   21  and  22  are  d e l i v e r e d   to  the  f i r s t   v e c t o r  



opera t ion   uni t   31  at  the  second  t iming T1  t:nrcugh  the  f i r s t   and 

the  second  p r i m a r y  r e a d   r e g i s t e r s   and  42.  The  result ,   v e c t o r  

is  d e l i v e r e d   to  the  input  s e l e c t i n g   c i r c u i t   36  through  the  f i r s t  

p r i m a r y  w r i t e   r e g i s t e r   81  and  s to red   in  the  d e s t i n a t i o n   r e g i s t e r  

at  the  n in th   t iming  T9. 

The  r e s u l t   vec to r   is  d e l i v e r e d   from  the  f i r s t   p r i m a r y  

wri te   r e g i s t e r   81  also  to  the  vec to r   bypass ing   c i r c u i t   92.  The 

r e s u l t   v e c t o r   is  s to red   in  a  read  r e g i s t e r   121  at  the  n inth   t i m i n g  

T9  through  the  r e g i s t e r   s e l e c t i n g   c i r c u i t   91.  The  r e s u l t   v e c t o r  

is  t r a n s f e r r e d   to  the  w r i t e - i n   b u f f e r   98  at  the  t en th   t i m i n g  

T10.  It  wi l l   be  assumed  tha t   the  r e s u l t   vec to r   is  i m m e d i a t e l y  

moved  to  a  wr i te   r e g i s t e r   122  from  the  w r i t e - i n   b u f f e r   98  a t  

the  e leven th   t iming  T11 .   The  r e s u l t   v ec to r   is  s to red   in  t h e  

d e s t i n a t i o n   memory  as  a  bypassed  vec to r   at  the  t w e l f t h   t i m i n g  

T12  t h r o u g h  t h e   memory  s e l e c t i n g   c i r c u i t  9 7 .  

In  Figs.   9  (a)  and  (b),   the  vec to r   p r o c e s s i n g   d e v i c e  

is  operable   in  response   to  a  move  i n s t r u c t i o n   of  a  f i r s t  t y p e  

having  the  format  of  F i g .  5 .   The  o p e r a t i o n   code  OP  i n d i c a t e s  

t r a n s f e r   of  a  vec to r   from one  of  the  vec to r   r e g i s t e r s   21  t h r o u g h  

28  to  one  of  the  vec to r   memories  96.  The  f i r s t  o p e r a n d   R1  s p e c i f i e s  

one  of  the  vec to r   r e g i s t e r s   21  through  28  as  a  source  r e g i s t e r  

and  the  second  operand  R2,  one  of  the  vec to r   memories  96  as  a 

d e s t i n a t i o n   memory. 

Responsive  to  the  f i r s t   operand  R1,  the  r e g i s t e r   s e l e c t i n g  

c i r c u i t   91  s e l e c t s   the  source  r e g i s t e r   from  the  vec tor   r e g i s t e r s  

21  through  28.  Responsive  to  the  second  operand  R2,  the  memory 

s e l e c t i n g   c i r c u i t   97  s e l e c t s  t h e   s e l e c t e d   memory or  the  d e s t i n a t i o n  

memory from  the  vec to r   memories  96.  The  vec tor   held  in  the  s o u r c e  



r e g i s t e r   as  a  s tored  vec to r ,   is  moved  to  the  d e s t i n a t i o r .   memory 

through  the  r e g i s t e r   s e l e c t i n g   c i r c u i t  9 1 ,   the  read  r e g i s t e r  

121,  the  w r i t e - i n   bu f fe r   98,  the  wri te   r e g i s t e r   122,  and  t h e  

memory  s e l e c t i n g   c i r c u i t   97  and  s t o r ed   t h e r e i n   as  a  r e t a i n e d  

v e c t o r .  

The  vec tor   p r o c e s s i n g   device  is  operable   a lso  in  r e s p o n s e  

to  a  nove  i n s t r u c t i o n   of  a  second  type  of  the  format  of  Fig.  5 .  

The  o p e r a t i o n   code  OP  i n d i c a t e s   t r a n s f e r   of  a  v ec to r   from  one 

of  the  v e c t o r   memories  96  to  one  of  the  vec to r   r e g i s t e r s   21  t h r o u g h  

28.  As  in  the  move  i n s t r u c t i o n   of  the  f i r s t   type,   the  f i r s t  

operand  R1  s p e c i f i e s   one  of  the  vec to r   r e g i s t e r s   21  through  28 .  

The  s p e c i f i e d   vec tor   r e g i s t e r   is ,   however,  a  d e s t i n a t i o n   r e g i s t e r  

r a t h e r   than  a  source  r e g i s t e r .   The  second  operand  R2  s p e c i f i e s  

one  of  the  vec to r   memories  96  as  a  source  memory. 

At  l e a s t   one  of  the  f i r s t   through  the  t h i r d   o u t p u t  

s e l e c t i n g   c i r c u i t s   111  to  113  tha t   is  not  busy,  is  used  in  e x e c u t i n g  

the  move  i n s t r u c t i o n .   It  wi l l   be  assumed  tha t   t h e  f i r s t   o u t p u t  

s e l e c t i n g   c i r c u i t   111  is  not  busy  and  deals  with  the  move  i n s t r u c t i o n  

in  q u e s t i o n .  

Responsive  to  the  second  operand  R2,  the  f i r s t   o u t p u t  

s e l e c t i n g   c i r c u i t   111  s e l e c t s   the  source  memory  from  the  v e c t o r  

memories  96.  Responsive  to  the  f i r s t   operand  Rl,  the  input   s e l e c t i n g  

c i r c u i t   36  s e l e c t s   the  d e s t i n a t i o n   r e g i s t e r   from  the  vec to r   r e g i s t e r s  

21  through  28.  The  vec to r   r e t a i n e d   in  the  source  memory  as  a 

r e t a i n e d   v e c t o r ,   is  moved  t he re f rom  to  the  d e s t i n a t i o n   r e g i s t e r  

through  the  f i r s t   output  s e l e c t i n g   c i r c u i t   111,  the  f i r s t   s e c o n d a r y  

read  r e g i s t e r   116 ,  the   f i r s t   a d d i t i o n a l   wri te   r e g i s t e r   86,  and  

the  input   s e l e c t i n g   c i r c u i t   36  and  s to red   in  the  d e s t i n a t i o n  



r e g i s t e r   as  a   s tored   v e c t o r .  

As  d e s c r i b e d   h e r e i n a b o v e ,   the  s tore  i i n s t r o u t i o n s   have  

the  format  of  Fig.  5.  The  f i r s t   operand  R1  of  each  s t c r e   i n s t r u c t i o n  

s p e c i f i e s   a  d e s t i n a t i o n   address .   In  a  s tore   i n s t r u c t i o n ,   t h e  

second  operand  R2  may  spec i fy   a  source  memory  of  the  vec to r   memories 

96  r a t h e r   than  a  source  r e g i s t e r   of  the  vector   r e g i s t e r s   21  t h r o u g h  

28.  On  execu t ing   such  a  s to re   i n s t r u c t i o n ,   i t   is  n e c e s s a r y   t h a t  

at  l e a s t   one  of  the  vec to r   r e g i s t e r s   21  through  28  be  a  v a c a n t  

r e g i s t e r   t ha t   is  not  used  in  ho ld ing   a  s to red   vec to r .   It  w i l l  

again  be  surmised  t ha t   the  f i r s t   output   s e l e c t i n g   c i r c u i t   111 

is  not  busy.  The  vec to r   r e t a i n e d   in  the  source  memory  is  s e l e c t e d  

by  the  f i r s t   output   s e l e c t i n g   c i r c u i t   111  as  a   s tors   vec to r   and 

is  s t o r ed   in  the  d e s t i n a t i o n   address   through  the  f i r s t   o u t p u t  

s e l e c t i n g   c i r c u i t   111 ,  the  f i r s t   secondary   read  r e g i s t e r   116,  

the  f i r s t   a d d i t i o n a l   wri te   r e g i s t e r   86,  the  input  s e l e c t i n g   c i r c u i t  

36,  the  vacant   r e g i s t e r ,   the  s t o r e   s e l e c t i n g   c i r c u i t   a n d  

the  s to re   r e g i s t e r   38.  

It  is  now  p o s s i b l e   to  u n d e r s t a n d   tha t   each  of  t h e  f i r s t  

through  the  t h i r d   output  s e l e c t i n g   c i r c u i t s   111  to  113  s e r v e s  

as  a  source  s e l e c t i n g   a r rangement   for  s e l e c t i n g   one  of  the  v e c t o r  

memories  96  as  a  source  memory.  Each  of  the  output  s e l e c t i n g  

c i r c u i t s   111  through  113  is  s i m i l a r   in  th i s   r e spec t   t o  t h e   o u t p u t  

s e l e c t i n g   c i r c u i t   37  d e s c r i b e d   in  con junc t i on   with  Fig.  1.  The 

source  s e l e c t i n g   arrangement   111-113,  however,  does  not  s u p p l y  

the  vec to r   r e t a i n e d   in  the  source  memory  to  the  vec tor   o p e r a t i o n  

arrangement   31-34  (Fig.  9  (a ) ) .   I n s t e a d ,   the  r e t a i n e d   or  t h e  

bypassed  vec to r   of  the  source  memory  is  loaded  p r i m a r i l y   in  t h e  

d e s t i n a t i o n   r e g i s t e r   of  the  vec to r   r e g i s t e r s   21  through  28  by  



the  t n i r d  p a r t   of  the  input  s e l e c t i n g   c i r c u i t   30  vitn  the  c o o p e r a t i o n  

of  a  p e r t i n e n t   one  of  tne  secondary  read  r e g i s t e r s   116  t tarough 

118  and  a  r e l e v a n t   one  of  the  a d d i t i o n a l   wri te   r e g i s t e r s   86  t h r o u g h  

88. 

The  input   s e l e c t i n g   c i r c u i t   36  of  F i g s .  9   (a)  and  ( b ) ,  

the  r e g i s t e r   s e l e c t i n g   c i r c u i t   91,  and  the  vec to r   bypass ing   c i r c u i t  

92  may  be  s i m i l a r   in  s t r u c t u r e   to  the  input   s e l e c t i n g   c i r c u i t  

36  i l l u s t r a t e d   with  r e f e r ence   to  Fig.  6.  The  d i f f e r e n c e   l i e s  

only  in  the  f ac t   tha t   the  number  of  inputs   is  d i f f e r e n t .   Each 

of  the  output  s e l e c t i n g   c i r c u i t s   111  through  113  may  be  s i m i l a r  

to  the  s tore   s e l e c t i n g   c i r c u i t   49  i n s o f a r   as  the  s t r u c t u r e   i s  

c o n c e r n e d .  

W h i l e  t h i s   inven t ion   has  thus  far   been  de sc r i bed   i n  

connect ion   with  a  few  p r e f e r r e d   embodiments  t h e r e o f ,   i t   w i l l  

now  be  r e a d i l y   p o s s i b l e  f o r   one  s k i l l e d   in  the  ar t   to  carry  t h i s  

i nven t ion   in to   e f f e c t   in  var ious   o ther   manners.  For  example ,  

the  e lementary   data  of  each  vec tor   may  be  p rocessed   e i t h e r   i n  

b i t   p a r a l l e l   or  in  b i t   s e r i e s ,   The  number  of  the  data  is  n o t  

r e s t r i c t e d   to  s i x t y - f o u r   in  each  v e c t o r .   The  vec tor   p r o c e s s i n g  

device  may comprise  a  d i f f e r e n t   number  of  vec tor   r e g i s t e r s ,   s u c h  

as  21  through  28.  It  is  poss ib le   to  s e l e c t   the  number  of  v e c t o r  

memories  96  as  d e s i r e d ,   The  vec to r   o p e r a t i o n   arrangement   3 1 - 3 4  

may  comprise  e i t h e r   only  one  vec tor   o p e r a t i o n   uni t   or  more  t h a n  

four  vec tor   o p e r a t i o n   un i t s .   Some  of  the  vec to r   ope ra t i on   u n i t s  

may  car ry   out  the  same  vector   o p e r a t i o n .   Only  one  s ing le   s e c o n d a r y  

input  s e l e c t i n g   c i r c u i t   may  be  used  as  tht   r e g i s t e r   s e l e c t i n g  

c i r c u i t   91  and  the  vec tor   bypass ing   c i r c u i t   92.  Each  of  t h e  

vector   r e g i s t e r s   21  through  28  may  inc lude   the  primary  read  r e g i s t e r ,  



namely ,  a   p e r t i n e n t   one  of  the  p r ina ry   read  r e g i s t e r s   41  i n r o u g h  

48,  as  an  e n t i r e t y .   Likewise ,   the  read  and/or   the  write  r e g i s t e r  

may  be  inc luded   in  the  c i r o u i t  e l e m e n t  f o r   which  the  r e g i s t e r  

is  used.  When  the  primary  wri te   r e g i s t e r s   81  through  84  a r e  

inc luded  in  the  r e s p e c t i v e   vec to r   o p e r a t i o n   u n i t s   31  t h r o u g h  

34,  the  vec to r   bypass ing   c i r c u i t   92  or  the  s i ng l e   secondary  i n p u t  

s e l e c t i n g   c i r c u i t   91-92  is  connected  d i r e c t l y   to  the  vec to r   o p e r a t i o n  

arrangement  31-34  in  the  block  diagram.  I n c i d e n t a l l y ,   the  r e g i s t e r  

s e l e c t i n g   c i r c u i t   91  serves   as  a  vec tor   moving  arrrangement  f o r  

moving  the  v e c t o r   held  in  the  vec to r   r e g i s t e r   s e l e c t e d   as  t h e  

source  r e g i s t e r   to  a  s e l e c t e d   or  d e s t i n a t i o n   memory.  when  c i l y  

one  secondary  input   s e l e c t i n g   c i r c u i t   91-92  is  used,  the  s e c o n d a r y  

input  s e l e c t i n g   c i r c u i t   91-92  serves  as  the  vec to r   moving  a r r a n g e m e n t  

bes ides   as  the  vec to r   bypass ing   a r rangement .   The  vector   memories 

96  are  e f f e c t i v e   a lso  when  a  r e s u l t   v ec to r   must  r e p e a t e d l y   u s e d  

in  vec tor   o p e r a t i o n   c a r r i e d   out  by  d i f f e r e n t   vec to r   o p e r a t i o n  

u n i t s ,  



1.  A  vec to r   p r o c e s s i n g   device  which  is  for  use  i n  

combinat ion  with  a  main  memory  for  memorising  a  vec to r   as  a  memorized 

vec tc r   and  which  c o m p r i s e s a  p l u r a l i t y   of  vec to r   r e g i s t e r s   each  

for  holding  a  vec to r ,   vec to r   o p e r a t i o n   means  for  c a r r y i n g   o u t  

a  vec tor   o p e r a t i o n   on  operand  vec to r s   to  produce  a  r e s u l t   v e c t o r ,  

input  s e l e c t i n g   means  for  s e l e c t i n g   one  of  said  v e c t o r   r e g i s t e r s  

as  a  d e s t i n a t i o n   r e g i s t e r   and  one  of  said  memorized  and  s a i d  

r e s u l t   vec to r s   a s  a   load  vec to r   to  load  said  d e s t i n a t i o n   r e g i s t e r  

with  s a i d  l o a d   vec to r ,   and  output   s e l e c t i n g   means  for   s e l e c t i n g  

one  of  the  vec to r s   held  in  said  vec to r   r e g i s t e r s   as  a  s tore   v e c t o r  

for  s to rage   in  said  main  m e m o r y ,  c h a r a c t e r i z e d   b y  

coupl ing  means  for  f i x e d l y   coupl ing   said  vec to r   r e g i s t e r s   t o  

said  vec to r   o p e r a t i o n   means  so  tha t   said  operand  vec to r s   a r e  

in  one- to-one   cor respondence   to  the  vec to r s   held  in  the  r e s p e c t i v e  

vec tor   r e g i s t e r s  

2.  A  vec to r   p r o c e s s i n g   device  as  claimed  in  Cla im 

1,  f u r t h e r   compris ing   r e g i s t e r   s e l e c t i n g   means  fo r   s e l e c t i n g  

one  of  said  vec to r   r e g i s t e r s   as  a  source  r e g i s t e r ,   a  p l u r a l i t y  

of  vec tor   memories,  memory  s e l e c t i n g   means  for  s e l e c t i n g   one 

of  said  vec to r   memories  as  a  s e l e c t e d   memory,  and  vec to r   moving 

means  for  moving  the  vec tor   held  in  said  source  r e g i s t e r   to  s a i d  

s e l e c t e d   memory  for  s torage   t h e r e i n   as  a  r e t a i n e d   v e c t o r .  

3.  A  vec tor   p r o c e s s i n g   device  as  claimed  in  Cla im 

2,  wherein  said  input  s e l e c t i n g   means  comprises  f i r s t   means  f o r  

s e l e c t i n g   said  d e s t i n a t i o n   r e g i s t e r   from  said  vec to r   r e g i s t e r s ,  

second  means  fo r   loading  said  d e s t i n a t i o n   r e g i s t e r   with  s a i d  



load  vec tor ,   and  t h i rd  means   for  loading  said  d e s t i n a t i o n   r e g i s t e r  

with  said  r e t a i e n d   v e c t o r .  

4.  A  vec to r   p roces s ing   device  as  claimed  in  Claim 

2  or  3,  f u r t h e r   compris ing   source  s e l e c t i n g   means  for  s e l e c t i n g   one  

of  said  vec to r   memories  as  a  source  memory,  said  input   s e l e c t i n g  

means  compris ing  f i r s t   means  for  s e l e c t i n g   said  d e s t i n a t i o n   r e g i s t e r  

from  said  vec to r   r e g i s t e r s ,   second  means  for  loading  said  d e s t i n a t i o n  

r e g i s t e r   with  said  load  vec tor ,   and  th i rd   means  for  loading   s a i d  

d e s t i n a t i o n   r e g i s t e r   with  the  r e t a i n e d   vector  s to red   in  s a i d  

source  memory. 

5 .  A   vec to r   p roces s ing   device  as  claimed  in  Claim 

1,  f u r t h e r   compris ing  a  p l u r a l i t y   of  vector   memories,  memory 

s e l e c t i n g   means  for  s e l e c t i n g   one  of  said  vector   memories  a s  

a  s e l ec t ed   memory,  and  vec to r   bypassing  means  for  bypass ing  s a i d  

r e s u l t   vec to r   to  said  s e l e c t e d   memory  for  s torage  t h e r e i n   a s  

a  bypassed  vec to r ,   said  input  s e l e c t i n g   means  compris ing  f i r s t  

means  for  s e l e c t i n g   said  d e s t i n a t i o n   r e g i s t e r   from  said  v e c t o r  

r e g i s t e r s ,   second  means  for  loading  said  d e s t i n a t i o n   r e g i s t e r  

with  s a i d  l o a d   vec to r ,   and  t h i rd   means  for  loading  said  d e s t i n a t i o n  

r e g i s t e r   with  said  bypassed  v e c t o r .  

6.  A  vec tor   p rocess ing   device  as  claimed  in  Claim 

5,  f u r t h e r   compris ing  source  s e l e c t i n g   means  for  s e l e c t i n g   one 

of  said  vec tor   memories  as  a  source  memory,  said  t h i r d  m e a n s  

being  for  loading  said  d e s t i n a t i o n   r e g i s t e r   with  the  bypas sed  

vector   s tored   in  said  source  memory. 
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